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Abstract 
The research paper focuses on the assessment of the application of the International Standard ISO 50001 by municipalities to 
facilitate the implementation of their sustainable energy action plans. Traditional energy management schemes are combined 
with provisions of the standard by applying measurable energy indicators. The methodology is tested on the Saldus municipality 
of Latvia. Discussions address crucial issues like availability of energy data, lack of measurable indicators in action plans and 
challenges in the application of standard procedures in the municipality.
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1. Introduction 
Currently municipalities face difficulties with the collection of historical energy consumption data. Mainly data 
collection is time consuming and data quality in some cases is low. It might be the case when, e.g. data are available 
only for one year or when the municipality can provide information only on partial energy consumptions of public 
buildings. Therefore it is necessary to create an argument on how to ensure energy data quality in order to select 
appropriate measures to reduce energy consumption and CO2 emissions. 
Hundreds of municipalities all over Europe have joined the Covenant of Mayors (CoM) initiative and developed 
Sustainable Energy Action Plans (SEAPs) that aim to cut CO2 emissions by at least 20 % by 2020. Nineteen 
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municipalities in Latvia have joined the initiative, and all of them have developed and locally approved SEAPs. 
However, the high number of signatories does not imply that the goals of the CoM will be achieved. Commitment is 
required by the local municipalities, along with the ability to find and apply available instruments to finance the 
required improvements [1]. This research study is focusing on how to increase the ability not only to finance, but 
also to organize the required actions by means of energy management that is strengthened with the adoption of the 
International Standard ISO 50001. 
Another issue that is addressed in this study is related to the availability of reliable data in order to be able to 
monitor the performance of SEAP implementation by calculating the respective energy indicators. 
2. Methodology of research 
The methodology of the research uses traditional energy management schemes in combination with provisions of 
the ISO 50001. A new energy management system is proposed based on the procedures described in the standard 
and the main focus is set on the application of measurable energy indicators as suggested by Neves and Leal, 2010 
[2]. 
Introduction of energy management systems helps to decrease costs for energy, to minimise impacts on 
environment, to improve indoor climate and working conditions, and to establish a positive public image of the 
municipality [3]. The main target of energy management is to improve the organisation and control of energy 
consumption. Energy management affects organisational activities and technical procedures as well as behavioural 
patterns to decrease the total energy consumption of the organisation. 
2.1. Energy management schemes 
Several energy management schemes and organisational models exist. The choice of appropriate schemes 
depends on the size of the municipality, existing organisational structure, present knowledge and capacity, and 
availability of human and financial resources [4, 5]. Further in this paper some typical organisational models of 
energy management schemes are provided – starting from one motivated person as an energy manager in a 
municipality to a division dedicated to deal with energy data collection, implementation of SEAP actions and 
monitoring of the results. 
2.1.1. Implementation of a simple system of data collection and analysis 
A commonly observed situation in rural municipalities is that energy production and consumption data is 
collected separately by different municipal offices and forwarded to the accounting office. Moreover, the 
information is not analysed. Often heat metering devices are installed neither in consumer buildings (both public and 
residential), nor in the heating plant. Records are limited only to information about the purchase of fuel, which is 
very often approximate. In this situation it is very crucial to establish a reliable and functional data collection system 
by recording heat production and consumption data in the heating plant and in each building connected to the 
heating system. To be able to account produced and consumed energy, the installation of heat metering devices is 
mandatory. With this simple measure it is possible to achieve savings of up to 10 % [6]. The four main stages of 
simplified energy management are: 
System development (plan!): There are several options on how data should be collected and recorded. Data can be 
collected by the accounting office; however, it is more efficient to appoint one person who is responsible for energy 
management. This person should try developing a data collection system that would require minimal investment for 
collection of the maximum amount of relevant information.
Data collection (do!): The responsible person must have a clear idea and understanding about the information 
that is necessary to be collected. Installation of heat metering devices will assure collection of the actual energy 
consumption (kWh/month, week or day) of each building, but it is also important to collect information about fuel 
consumption, fuel quality, boiler efficiency, etc. Only a comprehensive set of information will allow for carrying out 
proper data analysis, drawing conclusions and planning necessary actions [4].
Data analysis (check!): The collected data should be processed and analysed. This will allow for avoiding 
situations where the efficiency of the boiler is reported unrealistically high (over 100 %) or is too low (below 50 %). 
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Collected data is to be mutually comparable and compared with historical data, and, if possible, with other buildings 
in other regions. This is called benchmarking [7]. 
Conclusions and change of action (act!): Depending on the data analysis, the responsible person can draw 
conclusions and plan the course of the action. With the analysis of energy consumption data, a municipality will be 
able to prioritise buildings, where energy efficiency measures should be implemented as a priority. In addition, 
accounting energy consumption of each building ensures that energy users pay for the energy amount that they 
consume. Cost for heating (heat tariff) in apartment buildings owned by a municipality is often set lower than the 
actual cost of heat production and transmission. 
2.1.2. Implementation of centralized monitoring and energy management system 
The reduction of energy consumption in a building and the achievement of a certain amount of savings is 
possible, if centralized monitoring of a building's energy consumption per day, week, month and year is 
implemented in the municipality. An example of energy funding and a contractual relationship scheme for municipal 
building arrangement is illustrated in Figure 1. 
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Fig. 1. Example of energy funding and contractual relationship scheme for municipal building arrangement [6] 
As shown in Figure 1, one of the options is to establish a department of energy management. Initially it could 
employ only one person – the head of the department and gradually increase the number of people working for the 
department when the given financial scheme starts working. The person working for the energy management 
department would be responsible for managing operators of the heating plants and for managers of municipally-
owned buildings (people who are doing day-to-day energy management in the building). The main tasks of the 
energy management department would be to plan and to reach energy savings and to report about the progress to the 
municipality or city council on a regular basis. 
Monitoring and energy management expenses would be covered by the income from energy savings. The overall 
budget that a municipality is spending for energy (electricity, heat and/or fuel) will not change; however, it will also 
not require additional funds. This scheme will be beneficial in the long term (see Eq.1): 
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where: 
ǻM ௅ savings, €/year; 
ǻM1 ௅ establishment and maintenance of training course and system, €/year; 
ǻM2 ௅ establishment (and update) of procurement system, €/year; 
ǻM3 ௅ maintenance of energy management department, €/year; 
ǻM4 ௅ co-financing for energy efficiency measures, €/year; 
ǻM5 ௅ expenses of energy management system, €/year; 
M ௅ total cost of energy at the moment, €/year; 
Mcons ௅ cost of consumed energy, €/year. 
2.2. International Standard ISO 50001 
Before implementation of the ISO 50001 there were several attempts to develop a joint energy management 
system. In the beginning separate countries or regions developed national standards for their own use; however the 
general regulation on the international level was missing. Local governments have significant influence on energy 
management systems as they can either facilitate or hinder this process. Since 2000 a rapid development of national 
energy management standards can be observed [8, 9]. 
Introduced in June 2011, the ISO 50001 International Standard was developed to provide a unified framework for 
energy management. It specifies mandatory requirements for an energy management system such as an energy 
policy, energy objectives, targets and action plans on significant energy use [10]. So far the standard has been 
applied mostly in industrial sector organisations and companies [11]. Another International Standard on 
environmental management ISO 14001 has been used to improve the energy performance of organizations, 
companies and municipalities [12]. However, the focus of the latter standard is more on overall environmental 
performance, and less on energy issues. Therefore, in this study, authors are investigating the opportunity to apply 
ISO 50001 for municipal energy management schemes. Further a set of energy indicators that can be used by 
municipalities is provided and results in respect to ISO 50001 are analysed. Two examples of simple energy 
management schemes and their different organisational models in Ventspils and LiepƗja municipalities are provided 
and described. 
Results are concluded by the application of the developed methodology onto the Saldus municipality. The energy 
management system of this municipality is considered by assessing the implementation of their SEAP and by 
application of the selected energy indicators to be able to use procedures described in ISO 50001. 
3. Results 
3.1. Energy indicators 
Energy indicators in local sustainable energy planning can be used both as an assessment and as an action-
planning tool. Local authorities are using indicators mostly for diagnosis purposes, paying less attention to 
monitoring. Using indicators as decision criteria to choose the actions to be included in the action plan is not yet a 
common practice [2]. 
Poƺikarpova I. [13] has provided eight important energy indicators that should be considered during the 
introduction of ISO 50001 procedures in municipality where SEAP is developed. These indicators are used to 
evaluate the energy efficiency performance of the municipality and can be used for benchmarking purposes – either 
among buildings or among administrative units of the municipality. An overview of the selected indicators is given 
in Table 1. 
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Table 1. Indicators for introduction of energy management standard in the municipality in connection with SEAPs  
Indicator Unit 
Specific heat energy consumption kWh/m2 year 
Specific electricity consumption kWh/m2 year 
Energy consumption per inhabitant MWh/inhabitant 
Share of RES in total energy production % 
Share of renovated buildings in the total number of buildings % 
Share of the length of bicycle roads in the total length of the roads % 
Share of energy efficient lighting in the total number of lighting % 
 
3.2. Two alternative organisational models of energy management – case studies of municipalities in Latvia 
This chapter gives example of two municipalities in Latvia - Ventspils and LiepƗja - that have introduced slightly 
different simple energy management organisation systems. Both cities are among the seven largest cities of Latvia 
and are two central points of the western part of the country. 
The governance of the Ventspils city is done by one main decision maker. In 2011 it was decided that training for 
public building managers and technical staff will be organised. The initiative came from the Ventspils city council 
and was mandatory for all public building managers. The training was provided by professional trainers in the field 
of energy efficiency, indoor climate and ventilation systems. Two training courses were organised – one in 2011, 
another in 2013. After the training, participants were required to take an examination. This requirement motivated 
trainees to put more effort in their studies and to achieve better results. After the trainings, building managers and 
technical staff were asked to apply their new knowledge to implement energy efficiency measures in their buildings. 
Keeping good micro-climate conditions in public buildings was a mandatory requirement. In parallel, an extensive 
monitoring programme of the energy performance of the buildings and indoor climate (CO2 concentration, 
temperature) quality was initiated. Monitoring was performed by an external auditor who justified the achieved 
results of the building managers. 
Another municipality – LiepƗja started their energy management programme after development of SEAP. One 
group of the activities was related to setting up an energy data monitoring system and to introduce this system in the 
municipality. LiepƗja municipality owns 65 public buildings and 56 of them were renovated during the last few 
years. An energy consumption monitoring system was applied for 54 buildings that are connected to the district 
heating system of the city. For these buildings the total annual heat consumption (MWh), specific heat consumption 
(kWh/m2 year) and savings compared with the previous year (%) are calculated. 
Since most of the buildings in LiepƗja were renovated by targeted investment grants, certain levels of savings 
were mandatory. In order to achieve the planned energy savings, the municipality decided to start this energy 
management programme and appoint one person to work as an energy manager and assume responsibility for 
implementation of the required actions. All buildings were equipped with data loggers for temperature, moisture and 
CO2 level measurements. Information from the data loggers are electronically sent to the energy manager who 
analyses it. Three trainings for building technicians were provided about proper operation of buildings after the 
renovation. Also a regulation of the city council about ensuring good micro-climate in the buildings was issued. The 
tool for data analysis was developed and is used by the energy manager. 
In order to motivate building technicians and managers to achieve even greater energy savings, some part of the 
saved money is given back to the building. Up to 15 % of the savings budget can be used in addition to the regular 
salary of the staff. The remaining budget can be used for maintenance work, purchase of equipment or for financing 
further energy saving measures. 
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3.3. Application of energy management system according to ISO 50001 in the Saldus municipality 
In accordance with the population, Saldus municipality is one of the ten biggest municipalities in Latvia. In 
January 2014 the number of inhabitants was around 27.2 thousand. The municipality is located in the south-western 
part of Latvia and consists of 16 territorial units – 15 rural territories and Saldus town. 43 % of the population lives 
in the town. The rural territories are administrated by 13 local administrations [14]. 
The size of the population is an important factor because it affects the number of employees that should be 
involved in providing energy services and this increases the complexity of the issue related to energy supply and 
use. To be able to introduce the energy management standard, the establishment of good information exchange and 
communication between the numerous local administrative units, is crucial. 
When assessing the opportunity for introduction of the energy management standard in this particular 
municipality, the current function of the municipality in the energy sector should be taken into account. The Saldus 
municipality is an energy consumer, energy producer, and provider. Moreover, one of its functions is also the 
regulation of the heat energy tariff. All these mentioned roles should be considered when applying the ISO 50001 
procedures. 
The SEAP of Saldus municipality suggests that it is necessary to employ an energy manager. The energy 
manager will evaluate the existing system of data collection and availability and, based on this analysis, will develop 
a centralized data collection system where information from all involved organisations would be summarised. 
Currently the collection of energy data is partially centralized and is done by the accountancy office of the 
municipality. However, the collected information is not assessed and analysed. The task of the energy manager 
would be to ensure that information is transparent and clear, that data are analysed and conclusions of the analysis 
are transferred into real energy savings. The energy manager should work closely together with the working group 
responsible for the implementation of SEAP activities (see Figure 2). According to the organisational model 
provided in Figure 2, representatives from local administrations are responsible for the collection and delivery of 
energy data concerning activities in their territory directly to the energy manager of the municipality. 
In addition, companies that are owned or partially owned by the municipality are obliged to give information to 
the energy manager. These are utility companies with a housing management (SIA „Saldus namu pƗrvalde”), water 
and waste management (SIA “Saldus komunƗlserviss”) and district heating provider (SIA “Saldus siltums”) 
functions. The SEAP working group is under the direction of the Executive Director of the municipality. 
Depending on the size of a municipality and the number of institutions that are involved, the complexity of the 
energy management structure is changing. In less populated municipalities, the proposed structure will be simpler. 
Besides organisational activities, the SEAP also includes technical activities that should be implemented to decrease 
CO2 emissions. Some of the technical activities are linked to the implementation of standard ISO 50001. These 
include: 
x Installation of heat metering devices in the local heating plants in villages; 
x Installation of heat metering devices in buildings connected to the district heating systems; 
x Establishing a registry for accounting the consumption of wood logs for heating; 
x Paying attention and recording parameters related to the fuel quality; 
x Solving the issue of the ownership of street lighting; 
x Providing the training to employees about electricity energy saving; 
x Replacing the indoor lighting systems with more efficient; 
x Implementation of energy audits in buildings with the highest specific energy consumption. 
 
In order to start adopting the ISO 50001 in Saldus municipality, the first step is the official decision by the 
council. Some good synergies can be expected between SEAP activities and standardisation procedure. The 
standardisation requires certain procedures in a given time frame. Establishing the procedures will also affect energy 
consumption and the decrease of CO2 emissions could be achieved faster. 
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Fig. 2. Organizational structure proposed by the SEAP of Saldus municipality 
Establishing strict communication procedures among all levels – management, local administrations, 
organisations and companies – in the first steps is essential. Other preparatory works that were suggested for Saldus 
municipality are: installation of heat metering devices and creation of database for centralized information storage. 
The task of the energy manager will be to control data inputs, to analyse them and to prepare reports. This 
database/data analysis tool should also calculate energy indicators that should be further used for benchmarking 
purposes. The database should contain at least information about the number of inhabitants in each local territory, 
information about energy companies (heating plants, CHP plants), on a monthly basis – generated energy, consumed 
fuel, electricity consumption, heat consumption, number of buildings under the building management, change in the 
number of transport vehicles, fuel consumption, etc. 
4. Discussions 
So far the international standard ISO 50001 has been applied by companies, however, the procedures are flexible 
and can be also successfully applied to organisations, including municipalities. Availability of energy data is crucial 
for planning the actions and also for monitoring their implementation. Lack of data can be solved through 
implementation of integrated data management procedures as part of an energy management system. Information 
should be further used for calculating measurable energy indicators. 
A set of indicators that are appropriate for municipal energy system evaluation is available and tested on Saldus 
municipality. The system will work only in case when an integrated part of the overall organisational and 
administrative model of the municipality exists. Therefore, use of standardised procedures (as stated in ISO 50001) 
is key for the implementation of a successful, functioning and efficient energy management system at the municipal 
level. In the meantime it will also promote more efficient implementation of SEAP. To facilitate the implementation 
of energy management standard in municipalities, a comprehensive guideline with step-by-step procedures and 
examples would be very useful. This guideline should also contain a set of energy indicators that should be used to 
evaluate the state of art and to identify the critical parts of the municipal energy system. 
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5. Conclusions 
SEAP is a good basis for implementation of ISO 50001 procedures in a municipality. This is because most of the 
information needed for energy management is already structured by the SEAP. Although good synergies between 
development of SEAPs and standardisation according ISO 50001 can be observed, it is only in case if activities of 
SEAPs are focused on the introduction/improvement of an energy management system in the municipality. 
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